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提高单批次模型辨识精度。将 2 维优选算法与逆推算法结合，形成了 3 维优选迭
代学习辨识算法。仿真实验验证了 2 维和 3 维优选迭代辨识算法的可行性和有效
性。 
(2)通过过程/模型结构失配以及过程参数发生的不确定性变化条件下的仿真
模拟，考察了所提出的 3 维优选辨识算法的鲁棒性，并对 3 维优选辨识算法的收
敛性进行了理论分析。 
(3)将迭代学习控制系统看作一个 2 维系统，借鉴 2 维广义预测迭代学习控
制的思想，提出了一种基于时变模型的单批次广义 2 维预测迭代学习控制策略。







































With the development of economy and society, batch process, which can flexibly 
manufacture small-volume, various style and high value-added products, plays more 
and more roles in the modern industry. In order to improve the product quality and the 
process efficiency, process modeling and control for batch process have attracted more 
and more attentions. Considering the significant time-varying and nonlinear 
characteristics of the most batch processes, it is usually difficult to establish a precise 
and reliable principle model under the finite time and limited budget. Therefore, the 
data-driven system identification is widely used for the modeling and control of the 
batch processes. It is, however, difficult to obtain a satisfied result by using the 
traditional identification algorithms. By noting that the batch process is a repetitive 
process, the basic idea of the iterative learning control (ILC) can be extended to the 
process modeling, resulting in the iterative learning identification (ILI). In this thesis, 
by utilizing the two-dimensional information of the batch processes, two novel ILI 
algorithms are developed. Combining with the proposed two-dimensional generalized 
predictive iterative learning control (2D-GPILC) for the time-varying model, a new 
adaptive 2D-GPILC scheme is developed for the batch processes. 
The main works included in this thesis are as follows: 
(1) Based upon the analyses of the drawbacks in the existing iterative learning 
least square algorithm (ILLS), a two dimensional optimized iterative learning 
identification (2D-OILI) algorithm which uses the optimal result of the recursive least 
square (RLS) identification along the time and batch indies is proposed. Considering 
the batch to batch mode of the operation, an anti-time recursive least square (AT-RLS) 
identification algorithm is further proposed to refine the model of the whole batch. With 
the combination of 2D-OILI and AT-RLS, a three dimensional optimized iterative 
learning identification algorithm (3D-OILI) is obtained. Simulation results illustrate the 
















(2) Through the numerical illustrations, the robustness of the proposed 3D-OILI 
algorithm for the model/plant mismatch and uncertain parameter variation is explored.  
And, theoretically, the convergence of the 3D-OILI is analyzed. 
(3) By regarding an ILC system as a two-dimensional (2D) system and extending 
the philosophy of generalized predictive control (GPC) for the 2D system, a single-
cycle two-dimensional generalized predictive iterative learning control (2D-GPILC) is 
proposed based on time-varying model. With the combination of 2D-OILI and 3D-OILI 
algorithm, two adaptive control (AC) schemes, termed as adaptive 2D-GPILCs, are 
obtained. The simulation results demonstrates the effectiveness of the proposed AC 
schemes. 
(4) To illustrate the applicability of the proposed identification and control 
algorithms, the proposed adaptive 2D-GPILC schemes are further applied to the 
injection velocity and packing pressure control of the injection molding, resulting in a 
satisfied control performance. 
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表 1.1 现代工业生产中间歇和连续生产过程所占的比例 





化工 45 55 
食品和饮料 65 35 
医药 80 20 
冶金 35 65 
玻璃和水泥 35 65 
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